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SANTA BARBARA RESEARCH CENTER

A Subsidiery of Hughes Alrcraft Company
78 COROMAR DRIVE . GOLETA. CALIFORNIA
TELEPHONK: 968-3311

6 April 1964

TO: Jet Propulsion Laboratory
4800 Oak Grove Drive
Pasadena, California

Attention: J. F. Greenhalgh

SUBJECT : JPL Contract No. 950548
Final Report

OBJECTIVE

End requirements of this program required SBRC to design,

1. An exit optics assembly and deliver two complete
units.

2. Design a refrigeration assembly.

3. Deliver ten (10) exit optics assembly kits con-
sisting of items purchased prior to reduction
in number of item I units.

4. Instrument record of the exit optics assemblies.

5. One vellum and six (6) copies of the drawings
of the above Items 1 and 2.

6. One vellum and six (6) copies of test specifi-
cation for the SBRC conducted exit optics
assembly test.

INTRODUCTION

[ ]
Original requirements for 12 flight models of Item 1 and
2 above were modified by JPL due to program changes which
removed the emphasis for early delivery. Subsequently
excess funds were needed by JPL for other programs so
only those funds were left to perform the above tasks
within the limitation of the funds.
The original quantities for items required from outside
vendors were ordered prior to the change in scope and are
to be delivered as parts of Item 3 kits. (Extra cryostats
were not fabricated above the needs for the two assemblies
of Item 1.)




SBRC

TECHNICAL REPORT

Detectors

Due to long wavelength design requirements of the PbSe
immersed detector, IRTRAN-2 lens were required. Since
SBRC had not used this material for detector substrates
previously some trouble was experienced in matching per-
formance of detectors deposited on normally used sub-
strates. Some changes in chemistry did result in detec-
tors capable of meeting the design goals by providing a
geometrical shield although the yield of acceptable
detectors was low. Trial runs were made on coating the
immersed lens by spin coating techniques but anti-reflec-
tion coatings were not used due to the narrowing of the
spectral response in the long wavelength region.

Refrigeration Assembly

The quick cool down design originally required a higher
pressure starting tank, a sustaining tank combined with

a dual wound cryostat with a quick starting coil and sus-
taining coil. Two gas filters were also required. After
the change in scope, a single wound cryostat and two gas
filters for each assembly were delivered as a part of
each detector and optics assembly.

Pressure tests with hydraulic oil were conducted on the
gas filter assemblies with the following results:

Sample 1 - failed at the brazed joint at
21,600 psi.

Sample 2 - failed in the connecting tubing
at 23,000 psi and again at the
connecting tubing at 22,500 psi
but the filter did not burst.

Sample 3 - developed a pin hole leak at the
brazed joint at 20,400 psi.

The filter bodies destined for end use were proof tested
at 7,900 psi at 24°C with nitrogen gas.

Optical Design

The optical path of the PbSe detector has the incident
radiation first passing through the dichroic beam splitter
at 45° to the surface with an average transmission of 85%
in the 4.95 to 6.6 micron bandwidth. The second optical
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Optical Design con't.

unit is the mirror attached to the PbSe detector housing
with a reflectance of about 95%. The silicon lens on the
detector package has an average transmission of 90%. Thus
the percentage of incident radiation reaching the front
surface of the immersed PbSe detector amounts to 73% in
the spectral bandwidth 4.95 to 6.6 microns.

The optical path of the PbS detector has the reflected
radiation from the front surface of the dichroic beam
splitter which has an average reflectance of 91% in the
1.65 to 2.2 micron bandwidth. The second optical compo-
nent is an interference filter of 70% average transmission
in the 1.65 to 2.2 micron bandwidth with an aperture
vacuum deposited on the front surface.

The silicon lens on the front of the PbS detector package
has an average transmission of 95%. Thus the percentage
of incident radiation reaching the front of the immersed
PbS detector amounts to 61.0% in the 1.65 to 2.2 micron
bandwidth.

Spectral curves of the above optical elements follow.
A. Transmission curve of Dichroic Beam Splitter.

B. Reflection curve of Dichroic Beam Splitter.

C. Transmission curve of Silicon Lens for PbSe
detector.

D. Transmission curve of Silicon Lens for PbS
detector.

E. Transmission curve for 1.65 to 2.2 micron
interference filter for PbS detector.

F. Spectral response of PbS detector used in
assembly #2 with 1.65 to 2.2 micron filter
and .155 aperture over detector.

G. Spectral response of PbSe detector used in
assembly #2 with .155 aperture over detector
and calculated response through Dichroic
Beam Splitter.

Project M

J)/w’l/ul«/

R. M. Talley
Manager, Santa Barbara
Laboratory
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,. SANTA BARBARA RESEARCH CENTER
QUALITY ASSURANCE DEPARTMENT
l ENVIRONMENTAL TEST PROCEDURE NO. 2090-4
| QUALITY EN”Eﬁ?% é(é' 4;a4ﬂ/d>t//” CONTRACT NO:  950548-Modification No. 1
' APPROVED ! : -}--:{ P . PART NAME: Exit Optics Assembly

CLASS OF TEST: Type Approval Test

{l - REFERENCE: JPL Specificatian No. 30250A

S . .

PURPOSE: ~ To determine the environmental integrity of the assembly as a
- e —function of vacuum-temperature changes,

REFERENCE PARAGRAPH: 4.4.2.1.2
MATERIAL:

a, Exit Optics Assembly.

- --TOOLS AN&EQUIM‘_“,_M o - - :
_ Vacuum coating unit, Type LCI - 18 B 18" x 30" beH jar.

,iT*S,i”iﬁps'on ‘)A!nitimeter, Model 260.

o TEST P'R—&EWRE—: R i e e e ) - - " .

a, The test shall be conducted in a vacuum chamber at a
pressure of 107 4 mm of Hg or less.

b. The temperature shall be controlled by regulating the
T . radiative environment inside the vacuum chamber, -

e, The test is to be conducted in a vaéumn chamber with a cold-
S wall and heat lanps for the tempetat:ure control mechanisms.

The assembly when placed in the ‘vacuum cham!:er shall’ be
_suspended in such a 1 aner as to insnre theml insulation
* from the t'mﬂ.«.’rfﬁra'ﬂ..E : o Far

.- €. A heat lamp shall be placed so that the assembly will be
"'f*f‘"""“‘f.'Tirradiated ‘from at least two directions. Use aluminum foil
iT . "as a reﬂector. : ' :

L f. The :empe:ature éf the cold-wall is reduced so that the
v . ggsembly cools by radiation and the heat lamps are operated

‘so that the net -effect of irradiation and cooling controls
- the equﬂi.brium :emperature af the assembly.»

' , : 3 'The assembly shall be placed into the ‘test chamber and the
N _ . external temperature of the assembly lowered to -759C and
: - o held for four haurs after auwiag 5 heurs of stabilization ,

time, /V




